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This is a progress roport o7 Tach 11, "2p¢@ing

i "‘ai"y
Accouniting Cutline., This is the secosd tash o7 the

Aginearing study "titeralure Survey and Aralysig of
b

Liguid Progeliant Rocket Dngine Combustion Processe

A preliminary accounting outline is gresented. Jpic

outline ts organized around a one-dimgnsion element

of a8 two-dimensional model which will accommodate local
variations in behavior i1 respect to location and time.
This element travels down stroam at the velocity of the
average gas particiec and is designed to show the trans-
verse differential conditions in the greawer lignt,

The ‘acquistion of the literature and thé wanagemert
thereof are discusscd.
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TTASK STATEMENT .

Abqtract of Prﬁgraw \takimfﬁf

Thi erfort has been awa%;zco and tet ip in wiﬁe tasks.
A lxgeraeure search a~d 3rulysxs program has an 1nxL§al
search and acquisition effort followed by a peraaa of
intensive review and analysis,
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v
'

The Preliminary Tashs are:

ITaitiate the Survey
Sel-Up Preliminary Accounting Outline RN
1 Pregcarc Prcl’mlﬁar/ Revicw of Major® Informatlon Gaps

I e
[

The Intensive Review and Analysis Tasks are:

Tv Combustion Processes’ : ‘ e
V. - Combustinn Sugparted wWaves e -
V] Stream Breabh -Un

V11 Flow, Disprrsinn, and Mixing

VIIT Compietion of Descri.tive Accounting Cutline

I An Assembiage of All-Elaments into An Intergrated
Picture : : IR

TASK 11 Set Up Preliminary Accountinag Cutline

A preliminary accounting system will be get v to account

fFor the energy, mass, a"“ sie€cies palances nccuring over

the total periosd from injection to exit at the ‘heoat nlane.
ihis accounting will ve step by ste,, valume-Li®e element

by e¢lament, The chamber's contents ave 2L uniform in

space or timo.,  Thie zecsunting ey~tem wit! take the aifluent
naLe rials o737 «nergies Contrivuted fron adjacet t‘(ﬂf“t‘:
subject them 12 the Zrocess <teps of the soace-time elomany
'ﬁ”Cr congideraliom, atg thig wiil bDecome Lite ¢ffluenr 1o

Se contributed to zdjacent et

The report o0 this task will inciude:

1. Proccas fiow dlagram

2. 0One dimension elcmcnts Tatd osut for characterisuics

‘ analysis in helcrogenous syslems,

1. Auys sactics wi bc pj?:u!atﬁﬁ 10 accauz i
the Aon-uniform ef fects of goometric posit
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Pressure Differentials
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Drop Mass Input
Distribution of
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Local Ccmbustion
Transgort processes
“about a drop
Local M/K, pressure
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Lnergy Release Ratss
Changes in Specics
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INJECTION SYSTEN
Feed System
Flow Variations

- Pressure Differentials
Site to Site Variations
Temporal Variations

Qrifice Systemn

Taper
Smoothness
Entrance & Txit
Qharoness
Angle
Pattern
Locatl
Showerhead
Impinging (streams)
Coublet
Trivlet
Other Multipies
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Presurface niring

. Concentric '
Gross Arrangsem.at
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wall Side Arrangement
Spud

Propellant Feed
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INJECTION SYSTEM . A{cont)

Gendral '
Transiort of Entrained
Solids -5
Transuart of Entrained ‘
Liquids ’ -6

iransport of Entrained |
Gases-for Throttling A
: -for Turoulence Control  -72



PROPELLANT PROPERTIES

Vagor Pressure - 1 - P
~ Relations’ '
Viscosity - T - P Relations
Surface Tension - T -~ P
Relations '
Density - T - P Reiations

Reactance
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CHAMBER GECSMETRY
Chamber Style
-Conventional
Arnutar '
Reverse Flow
Spike Nozzle

Chamber Tajer.
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COMBULSTICN SUPPORTED WAYES
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COMBUSTICN PRUCUISLS
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MULTIPLE PHASE TRANSPORT

Lift
Orag

Shear
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STREAM DISTORTION AND BREAK-UP

Undistorted Streams
' Beading Rate
Waving Rate
Sheddi ng Rate

Imginging Stireams
.Fan Spread |
Fan Wave ,
Fan Break-up, Location
Shearing Rate
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DROP CONTENTS IN ELEMENT
Steps. . v , Function of .
11 - {35 . _ A 11 9C {from p’rcvious element )
11 - 20 1-12, 11, 14, 20,. 40,

. 3, 1, 50, 6C
1T - 3¢ : 11 10, 111 13, 14, 50, 60
11 - LG - 11 10, 1 320, L'o,fze, 4o, 60

1¢, 8 1eC, 2¢, 3C, 4T,
13, tu, 25, 40, 50, 60
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